The development of computer-aided design/computer-aided manufacturing systems for dentistry in the 1980s resulted in the successful fabrication of crowns, fixed dental prostheses, and superstructures for both natural teeth and dental implants. Today, this technology is available for constructing digitally designed and milled, completely removable dental prostheses. The procedure uses clinical and laboratory protocols that allow fabrication of completely removable prostheses within two clinical appointments. The aim of this clinical report is to present the author's first experience with digital complete overdentures, the practicality of this technology, and patient feedback. Compared with conventional overdentures, the fit of the digital prostheses was improved because the cameo and flanges of the prostheses were nicely shaped and rolled, and this enhanced their stability and retention. Occlusion was also excellent. However, aesthetics in terms of the alignment, shape, and size of the maxillary overdenture teeth were inacceptable. Despite some of the drawbacks identified in our study, the use of removable digital dentures does provide excellent adaptation of the denture base and requires fewer clinic visits. We anticipate that the unsatisfactory aesthetic outcomes presented in this report can be corrected with more experience. We also believe that acquiring an in-house scanning machine would be beneficial. We highly recommend including this technique in dental school curriculums at both the undergraduate and graduate levels in order to keep students and residents up to date on the latest technology available.
Introduction
Over the past few decades, remarkable developments in dental materials and technologies used in the fabrication of dental devices have been made (Davidowitz and Kotick, 2011) . In the 1980s, a major advance included the development of computer-aided design/computer-aided manufacturing (CAD/CAM) systems (Miyazaki et al., 2009; The Glossary of Prosthodontic Terms, 8th ed., 2005) . CAD/CAM has been successfully used to fabricate crowns, fix dental prostheses (FDPs), and produce superstructures for placement on both natural teeth and dental implants. Implant custom abutments can also be fabricated using this technology (Kapos and Evans, 2014) . The use of digital technology to fabricate dental restorations and prostheses minimizes clinician effort, laboratory time, materials, and expenses. Currently, CAD/ CAM is used to construct digitally designed and milled custom complete dentures (Kanazawa et al., 2011; Kattadiyil et al., 2013) . In contrast with the conventional technique of fabricating complete denture prostheses (Infante et al., 2014) , CAD/ CAM techniques use clinical and laboratory protocols that allow complete dentures to be fabricated over two clinical appointments (Bidra, 2014) .
The purpose of this clinical report is to present our first experience with digital complete overdentures and patient feedback regarding this first effort. We will discuss the practicality of using computerized technology to fabricate complete dentures, especially when laboratory support is not readily available.
Case report
A 67-year-old female patient presented to the prosthodontic clinic in the College of Dentistry at King Saud University seeking replacement of her existing maxillary and mandibular implant-retained overdentures. Two implants were present in each arch and she expressed dissatisfaction with her existing overdentures. After the patient signed an informed consent for us to perform the clinical procedures, both conventional and digital removable overdentures were prepared for comparison.
A detailed patient history was obtained and both clinical and radiographic examinations were completed before the clinical procedures were performed. Digital prostheses were First experience with digital complete overdentures constructed using the AvaDent digital system (AvaDent TM Digital Dentures, Scottsdale, AZ, USA) with materials and techniques provided by the manufacturer. Briefly, maxillary and mandibular impressions were made using provided thermoplastic trays and AvaDent heavy body and light body vinylpolysiloxane border moulding and impression materials, respectively (Figs. 1 and 2).
The maxillary-mandibular relationship was recorded using the Anatomic Measuring Device (AMD) that was provided ( Fig. 3 ). Flange and tooth mould templates were also used to determine lip support, midline of the lip, the horizontal lip line, and the appropriate tooth size and shape ( Fig. 4) .
Both conventional and digital dentures were fitted during a routine insertion appointment. The fits of the intaglio surface and border extensions, as well as occlusion of the prostheses, were checked and pressure areas were adjusted. Outer surfaces of the prostheses were polished in the laboratory. Denture aesthetics were checked by evaluating the shape, size, and position of the anterior teeth, lip support, midline, smiling line, and occlusal plane. Phonetics were also evaluated by asking the patient to pronounce different labial and labiodental siblings such as F, V, S, Sh, and Th. Both the aesthetic properties and phonetics were approved by the patient.
Results
The cameo of the CAD/CAM digital complete overdentures was shaped to enhance the stability of the overdentures. Stability was subsequently assessed by alternately pressing on the right and left buccal surfaces of the premolar teeth to detect any rotational movements.
The flanges of the CAD/CAM digital complete overdentures were also rolled to enhance border seal and retention. These properties were verified by assessing the resistance of the prostheses to vertical displacement. The fit of the prostheses was also assessed using a pressure However, the aesthetics of the CAD/CAM prostheses were found to be unacceptable to both the dentist and the patient. The position of the incisal line of the upper teeth was lower than it should have been, and this resulted in excessive exposure of the maxillary incisors and the gingival acrylic. The maxillary incisor teeth were also large and protruded (Fig. 7) . In contrast, the aesthetics of the conventional overdentures were more acceptable, even though they required more adjustments to the intaglio, cameo surfaces, and occlusion (Fig. 8 ). First experience with digital complete overdentures and highly compressed acrylic materials. In contrast, Dentca uses computer software to produce virtual prostheses, and the dentures are subsequently fabricated using a conventional processing technique (Kattadiyil et al., 2013; Bidra et al., 2013; Goodacre et al., 2012) .
Discussion
Here, we report that the fit of the digital overdentures surpassed that of the conventional overdentures. This was evidenced by the minimal need for adjustments to the intaglio of the prostheses, and the excellent retention and stability of the overdentures. These results are consistent with those of a pilot study conducted at Loma Linda University, where the fit of AvaDent denture bases was compared with that of three conventionally processed denture bases (Goodacre, 2014) . The study concluded that complete denture bases milled from pre-polymerized blocks of resin exhibited more uniform adaptation and greater accuracy of fit compared with the complete denture bases that were fabricated using conventional processing techniques (Goodacre, 2014) .
However, in the present case, the patient was not satisfied with the appearance of the digital overdentures, and preferred Figure 7 The final aesthetics of the dentures were not satisfactory to the patient or the dentist. The incisors appeared large and protruded. Figure 8 The patient preferred the conventional dentures since the incisors appeared smaller and greater lip support was provided.
the aesthetics of the conventional overdentures. This result affected the patient's overall response and lowered her appreciation for the better fit provided by the digital prostheses. This result is discordant with the results of a study conducted at the University of Detroit Mercy School of Dentistry that compared patients' feedback to digital and conventional dentures (Uszynski, 2014) . The patients in the latter study reported retention to be the most advantageous property of digital dentures, especially for mandibular dentures (Uszynski, 2014) . The unsatisfactory aesthetics of the digital overdentures in the present clinical effort could be attributed to two factors. One, this treatment was our first trial of the technique and more experience may prevent this problem in future attempts. For example, a try-in visit may be necessary for achieving better and more predictable results. Alternatively, a virtual try-in with submission of a patient's photo to the laboratory might be helpful. Two, the large geographic distance between the location of our dental clinics and the manufacturing lab may be a consideration. This situation could partly be addressed by establishing an in-house lab partnership with the manufacturer. Acquisition of a scanning machine could also eliminate the physical transfer of records and accelerate treatment initiation.
The manufacturer claims that the cost of digitally designed and milled dentures is comparable to that of conventional dentures. However, removable conventional dentures and overdentures are provided free of charge at our governmental sector hospitals and educational institutes. Therefore, if CAD/CAM digital removable prostheses are offered to patients, cost considerations would not be a significant factor. Another advantage of creating a 'virtual denture' is that a permanent digital record is produced. Thus, in the case of loss or breakage of the prosthesis, the patient can have an identical digital denture created in a few days without needing additional visits. The duplication of existing dentures is not a new concept, and has previously been reported with some success (Kawahata et al., 1997) .
Overall, the good fit and reduced time in creating digitally constructed overdentures are motivating factors for the use of this virtual technique. It is anticipated that the unsatisfactory aesthetic results reported for the present case will be corrected with additional practice, a try-in visit, and greater experience.
